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(54) STORAGE SYSTEM AND CONTROL METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide both interfaces of SAN and NAS 

for elimination of losing data, when troubles occur, and to enable fit* 
accessing highly efficiently file systems which have arbitrary number of 
the same NAS interfaces. 

SOLUTION: This system is provided with a plurality of interfaces for 
connecting to the outside, a plurality of disks 160, 170 which can be 
accessed by the plurality of interfaces, and a common memory 180 
which can be accessed by the plurality of interfaces. The plurality of 
interfaces are block interfaces 140, 150 which process I/O requests on 
disk block units, and file interfaces mounting file servers 110, 120, 130 
which process I/O requests on file units. In a part of the disks, a file 
system 1 72 which the file server shares with is constructed; and in the 
shared memory, a log storing domain which maintains the change logs of 
the file system and a management file-server information storing 
domain, which maintains information relating the management file-server 
which performs exclusive control of the file system and management of 
the log storing domain are constructed. 
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7r>f^r^-fe^»*Sra«-rs. r<D£#, I /OS 
WWRITEI^I^ I*i:ffot§:(fUtVN>5 
7 7-f^f-^fi, 77>f/Vt-^12 3^7-?- 
0##®gISl 2 *2KgSU 7 7^^t^q l 3 tettiSffi 
(^7^2 00 2 (91^)1) ) o 

[0 0.3 7] (3) JfcK, I/Oi^READWR 



<om&, ^<7>&Slt, 117 7^/^-^1 1 3W 
^t5(0T', -tOiS^ 77^^t^l2 3tt, 7 
r^f— '<1 1 3*>fe©»a»*«:£«L*:«, 
fell£M^7^7yh^^ h 3 0 0fcig«LT«i3£«: 
05 J^T-T5 (^7y7 P 2 0 0 3, 2014, 2 0 1 5) 0 
[0 0 3 8] (4) ^r-77 p 2 0 0 3(D^t\ I/O 
B^^r^/w^-^SrT^-t^i-SK^oS^ 7 7 
>f/Hfw<i i 3**fe:7r^/^-*£«ff^*7*>f * 

10 5o n^teJAT KU^«f«^SfS tt, WR I 

E5*©S^tfc!5, READ^Oi # Kittys 
-C*>5 (^7y7 p 2 0 0 4 (Hi COB) ) e 

[0 0 3 9] (5) I/OI*#WRITE8* 
"C&S^S^SriRIWri-So I/Og*OTR I TE"Cft 

15 g*§£\ i-*to*>, READOUT yr^/Vy'-fCD 

Si^ — ^< 1 1 3^feSff LTV^fcfc, Sfi Lfcy^* 
^/P'^ff^ffllTf^^ 1 70^7^t7L 
T77^/Vr-^mttiU K^{lilfc77^^ 

20 ^sr^^^T^h^^ h 3 o o\cmm u ^<om, km 

6M7 7^^t^l 1 3ic5g«UT«ia*»Ti-S 
^75'7 e 2 0 0 5, 2 0 1 2, 2 0 1 3, 2 0 1 

1) o 

[0 0 4 0] (6) ^T77 P 2 0 0 5^Jgt\ I/O 
25 S*f»WR I TEtibofci^ 7 7^/^U 1 3 

frb£mi,1ZK?fe»hT Kw*flMR*r)lv\ 77^/^7 

-*fc?*-*-l»*JBH»l 2 2^^I77^^7-^ 
MfB^cl 8 4 icft^ftT^Sn^x-^fffg^ 

0 0 6 (HI (DM) , 2 0 0 7 (Si (DM) ) 0 - 

[0 0 4 1] (7) Z^-£X~<Dj&m\C£V) s ^7^7V 
H 3 0 0^5)<OI /0!*04t#o^»»««l 8 6 

35 ^MLtt, n^ttf&^^T^r^/^^Ai 7 
■2*rtKIH+* -ZtDfrib, 7 7^/^f-^ 
12 311, ^9^7yh^^h3 0 0I^Ltfeifi* 
Sr3S{f-r^ (^777 P 2 0 0 8) o 
[0 0 4 2] ( 8 ) 77-^ /HT— /< 123lt 7 

40 r-f/^f— ^1 1 3 ^«1fL/:7^^yo ^^it^ 
SrJHv^T. x-*— H*#«S&1 2 2\Z&m\^X^ti7T 
>f^7-^^7^^17 0i:MU n^* 
^-**flMfc tt x-*x>r **»*i&* w ttflSfcHEX 
U $6>fc: % 7 7^^fw<ii3^SISI5r®ft 

45 T^^^T-r^ (^77^2 0 0 9 (HI 1 (DM) -2 

0 11 (g]l (DM) ) o 

[0 0 4 3] 7 7^^t-^12 3ICj:5I/OgtlC 

1 2 3&>ft\Z7 r 4 is* 7- ^ 17 2 ^7^t^f^7 
50 T>f/H^— ^ffa£Ufc*^^fc, 77>f^7-^©o 
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^IMAffl«l 8 e^tOtem&XffjX? 1 7 0— <DT? 
[004 4] ftlc, E3JC^7n-S:#RgLT. «S 

7 7-4 /Mr- '5.1 i 3-eo«iaii}^^ift9g-rSo 

[0 0 4 5] (1) f!7 7^^t-^l 1 3ti\ 

^fAfH»««»fftl 1 l£ffl^TT^i?*-r*7 
r^/>Sr#^-f*5 t^l:, 77^f^:»UTay^S: 
rtMtS (^x^^3 o o l) o 

[0 04 6] (2) fcUl, 7r^/vr^t7g^SRE 
AD^WR I TE§07r>f^r-^r^t^S*^ 

?±xm#£Xft<Dm&. 7 7^^f-^12 3l:f^f^ 

m&\c % p 1 1 2 9 a t fc o y h 9 

T^SISr^T-rS (^77^3 0 0 2, 3 0 0 9-3 0 

1 1 ) o 

[0 0 4 7] (3) *7yzf3 0 0 2(DWfeX\ 5f** $ 
77>f^^7^t7g*t?fcofci^ 1/ 
Og*^WR I TE^tfc5^5^^Mt5o WR . 
ITEWWofci*, i-fcfcfc, READI*t 

r-f ^-0— v<i 2 3 {d^^^^^n ^^#-§-^3M{fi"S 
U77/3 0 0 3, 3 0 1 2. 3 0 1 3) o 
[0 04 8] (4) ^7^3 0 0 3£>¥lJ5£-e, I/O 

f*WR I TE5*ffcofci^ 77>f^7-^& 

-^^^HSrff^o ftt-, ^^f-^tWRITE 

6rtfc*H;**x — *»*KB«1 8 4 t77^^f-^ 
ft^ffi^l 8 5t^-&tfn^Vhy^fiJ»9^TS 
T5//3 0 04, 3005) o 
[0 0 4 9] (5) V&L*9*f—91VO*7* 

^**T-9*^*97-9&Wm$L\ 8 4i:ftM 



U ^I^T-^««18 4M77^/V 

8 5(^)7 K^Mt-YXt, 
/3 0 0 4©&It»9aTfcf-f $/^#4§-£ 
7 7>f/HfwU 2 3lCag«"f-5 U75'7 P 3 0 0 6 
05 (BIOI) , 3 0 0 7 (EIKDH) ) e 

[00 5 0] (6) ^777 p 3 0 0 74fcli7T5'7 p 3 
0 13cD*£S^, 77^^t-^l 2 3^t^77^;V 

jx^Sr^SftLTfiiaSriftT-t-S (^7^3 0 0 8) 0 
10 [0 0 5 1] 04C/Tt7P- t#BLt, «3S 

77^/Vf-^l 1 3^7 7V/^>7fAl 7 2 

/<1 1 3IC|*«*S*£U *<D'&^ f!77^^t-^ 

1 1 3^i»*^e>ia«u 77^^7Ai7 2S:a 

15 IB-TSfc^i LTV^So 

[0 0 5 2] ( 1 ) 7 4 /Hf— '< 1 1 3 H\ * 

1\ 77^/WfAl 7 2Sr^^^TV>V>5v f >C^ 
^SfSrffiV>Tr^^^flf-^5 1 0 0 £^3t 

20 -^0^7 hffa:7r>f z^*—'^^ —A' K5103S: 

#flBL"C. Eitji^77^^^fAl 7 2^fltTV> 

tffl77^^*w<4:1t^t5o ::m 7r>/^ 
■0— /<1 1 3 5&s&*ft$jh/CV^ t^^-TSo n 
/ffigij7>r-/uK5 104*#ILt, n^asij$r^# 
25 1~5 (^f^7 P 4 0 0 1) 0 

[0 0 5 3] (2) ^T77 fl 4 0 0 2tMtfc 

£>> 77^f^fAfxy^7 P p/7Atfc5 f s c 
30 k^glU 7 7^/^T^^M^lTo^ 

^^v'^xAmiB^S^^T'TS (^7^^4 0 0 2, 
4 0 1 0) e 

[0 0 5 4] (3) ^fy^4 0 0 2O«3e^ n 

35 f-T'/VSOOO^iU f!77>TA4wqi3 

p/»ftffi«18 6S:^t^U, p/xyhy 
OtK-T £rv^ ^^170 lc*RBfc<o£3E p 
UTV^n^zn^ h y |cKSi-5 (^7^/40 0 3, 
40 4 0 0 4 ) 0 

[0 0 5 5] (4) frtil, 7 7^/^rAl 7 2^ 
t^iW^lP^^f>f^^ 1 7 O^SB*Ufc36^*^ 

45 y^#ft-T6^> LTV>5P^xy h y 

i&V tttt^Sj^SrlB'** (^7^/4 0 0 5, 4 0 0 
6) 0 

[0 0 5 6] (5) ^7^/4 0 0 6(Ofl]ST% n 
50 "-r-^n^Stii^ ^JETfcofcS 
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^ny^flJflllcaoT^-f 5 (777:7"4 

0 0 7) 0 

[0 0 5 7] (6) 7f^7 ( 4 0 0 7^W N 
fi J r--*$:7 7'(/i'i'X J TJ*<D i gm£\z.RVk£it* z?7 
^/^fA 1 7 2[c^-T5^^*S^n^oi^ h y lc 

MoT, r r^foOfflSSrittlJag-f (^ry7 P 4 0 0 
8 , 4 0 0 9) o 

[0 0 5 8] (7) ^7S/y4 0 0 6^|3lT\ 

u^7 7-*7<ti$&# "^-^o^iii*" ««-cfc 

777/4 0 0 8^^)^1^^0 
[0 0 5 9] B4»C±9|ftWUfc«3a«r % ±T(DP>/ai 

*fefft3I«l 8 6 fc*|ftSJxTV^**-C«>n^aiv h y CO 
^l»Tt5t> B^ft»9«18 6rt^TOP^ 

[0 0 6 0] HS6LfcJ:5ft1»*«rJ»^ WJfiLfcJ:*> 

7 i N A S y ^ 7x-^ t (^S* Srffif©|iJ'& 

7 jfts R|— <o 7 t 4 ;v v-7 7 WttlB* T ^ ir 7 4: T £ 
^t^mt IfcSAN/NASJK^ h v^>77 

[0 0 6 1 ] H6ttn^#j(fl««o^>f XSr^9>f 
h*7 h^ib^^S^O^l^r^/^-^O&iffii 

[0 0 6 2] ( 1 ) fl7 r -Y /Hf— 1 1 3 ^7 

£g{fi-s£, aflrufc*>fx«>i[««jE»ttBrt'c«>a 
»*i Ux7-^^7>fry h*7 Hcjgfg Lt, r 

rt^fel^^TtS (77^^6 0 0 1, 6 0 0 2, 
6 0 0 8) 0 

[0 0 6 3] (2) 777^6 0 0 2^1^ 

^**Ml«#ttJB*<0»^ fcfc. 3Rfc«I/OS*ft 

T££?*>^;bi*:£ U7^6 0 0 3,6 0 04) 0 

[0 0 6 4] (3) 77^6 0 0 5t*77^ 

/W>77AfI«^l 1 lW:fcS7>f7^* 



TD»g|l 8 6rt^^T^n^zc^h y fi8?£fe£ 

(777^6 0 0 5) o 

05 [0 0 6 5] (4) 7f7^6 0 0 5©Mor, $fc 
«\ 77 7/6 0 0 3T^JST% p/»»««18 6 
M^ti^of:!^ f§S£;ftfci^X<DP^tejfa 
fJ«Sr**>^y 1 8 ortfcflMftU ^07 Ki/^it 
^X^p^W|«fl7-^5 0 0 O^P^ft 

10 MW7 K^7-f-^ K5 0 0 l i D/»jWWtf 
X7>r-^K5 0 0 2 ti:ftttt5o i/ofe 

^T-T5 (777^6 0 0 6-6 0 0 8) 0 
[ 0 0 6 6 ] mm LfcH 6 l£3*1-«Hc. n ifl^&itfr 
15 ^XM(DP-7yK^ffL^^7^7yh^7h^ii 

[0 0 6 7] *«W©3i*»««\ M»bfc«ya*rfr3 
20 Z k\C£V) , m—<D7 7^fr^XTJ*KT?-tX»imt£ 
NAS^y^7x-7^)|:^ t J:bf. 77^^'>77A 

25 [0 0 6 8] H7tt7 7-Y/^f— ^JRJRt" — 8 3 
OWfifcSrlftMi-Sia, @8|j:77^^t^l 3 2KJ: 
5 7r^^t^l 1 3<Dm.^Rl^y^-< >Vit— /^fe 
3HbffSrttWi-S7a-^^-hTfc9 % fl7 

[0 0 6 9] ^.r-CBW-J-SWHt, Hllcttv^T. 

i 8 ort^fc-ssst^tfai 8 *> 

5fl77^/vtw^tti^g{|L > *»3Si«pfc«t 
1 8 lfcJ;oT*££nfc£ft:7 7 

40 t5felt^5o KH-TSffl-CH:. fl77^;wfw< 
1 1 3^>2?ft7 7-Y/H^— ^77^f^t- y<l 3 2t 

[0 0 7 0] 77^/Vt-^Hf^;H8 3tt > EI 
7te*-J\fc5»C* 77^*^<*f7 0 0 1, «»7 
45 0 0 2, ^^^7^^7 0 0 3, IPTK^MA 
C7 Y^*fti!<D*y YV-tmm 0 0 4^fe«fifcS 
*t5. *77>f^f-^|i, -^!)7Uy^«fBI» 
H"C, 77^^t-^ttS7-^l 8 3©?>f 

>X7 o o 3*r3E*N-«. &iXy 7 <<( *y—s<\t. i£m 

50 1$tiL<D7 7<< A' J 9 m —'<to9<< J**9l"-?7 0 0 3 ^ 
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. WUT7a>r^*w<«i3aSrB!»-f 5 0 :^t?> **** 

[0 0 7 1] fttc, H8Jc«-J-7o— tr#BRV^* 377 
a?i 3 2i:J:-577^^t-^l 1 3©Sfi» 

[0 0 7 21 (1) 7r>f^t"^13 2lt 7=v9 

a»*T?*577^^f-/U l 3(^xyhy^iL 

fc*&3Sft»T-t-5 0 0 8 0 0 2) . 

[0 0 7 3] (2) ^fy^8 0 0 2O*J£T, 

7 7>f^f- /<13 2tt\ 7 = /isTt—st&m&Bttblr 
5o tLt, *i\ 77>fA4^<tt»f-^18 3 
1 3C0<^^7 0 0 U "^^/l^- 

SrJflnt-TS (^fy/8 0 0 3) o 
[0 0 7 4] ( 3 ) ftK. t 5 >f * * ffS^— -ffr 510 
0Sr#3Rl^ 7*7*»s htgm^rJ s^V— 1 0 2ri* 
7 7>f^twq i 3tfc5r^ *^£>^>- MJ SrSi# 

(7*rvzf% 0 0 4. 8 0 0 5) o 

[0075] (4) 7*4 xtKD'&mmmftmT-i-zk* 

ftir, -r-r.*^Wa^— z/jv<o1o i/y h77>f /H>— 

\Z&ft7T4^—'^fr*7T4>^-~'* \ 3 2£># 
#Sr»«fiU 77^^fw<i 1 3^3gLTV>fc^ 

^8 0 0 4<D®a^HoT««0«!;aSrjtt9iSi- (^^ 
5/^8006, 8007) 0 

[0 0 7 6] (5) 77-f^t-^l 1 3^fILTV> 

JC, 77^A+w<«if-^0*y M7-*1t$R7 
0 0 4Sr#JSU 77>f^t^ll3^2/h7-^ 
T^^^^^^ttTV^clffg^^r^^f— '<1 3 2 
M7 — ^ry^^5It«IC (^7^8 0 0 

8) o 

[0 0 7 7] (6) *<D'&^ 7r4 >\'V—s<m&7 L —7 
MZ3bZ?7"(/l'V—'*l 1 3 0«I7 0 0 2£ "^^ 

3 2tf7T>f/^*3a-»— ^aB3Eii»#«i 3 lSrfliwr 



UT7x^;V^ ^«tgS:»Ti-S Uf^8 0 0 
9 X 8 0 1 0) 0 

[0 0 7 8] 8tr5£^«iaJC*5V>T. fl77^^t^< 

05 7^^<flHft»fi:i 8 2 0*«fcSt«fe*** 
n8 0^b»^ 7 7^^t-^12 3rt©ffl 

^flwws»¥ai 2 i ic**w-5. ssft*- 

^ft)t¥ai8 1tt, ^t77^/^n3 2^77 

>fyw*— l 3oa»tftj3ilfc^ ^r^/u 
Cta&aMJ;!^ ttfcjEffrfcttfflG):? 

So 

[0 0 7 9]*^»ilt H8»Ci0tt«Lfc 
15 ^a§rtTp r k\z& 9, fc5NAS^>^7x^l:g 
S^tLTt, tttESftN A S y ? 7 x-7i«# 

[0 0 8 0] 

»0>N A S -T 7 ztl— X £S|r]— O 7 7 4 & is* T A & 

25 2»4NAS^y?7x-^^iottffSt5Pfi, 

[01] *»^(0-HJ6^fill-«t5^ H/-i 
30 <&«j5fc«r^-f-:/n ^^H-efcSo 

[02] ^ 7^ry bi>6© I /05*S:gfilfc77 

[1113] *I77>f^tw<©M»ttftRWt57P 
35 -ft-btfc^c 

[04] fI77>f^f-^:j:577>f;^7Aa 

[0 5] 1177^/^- '<«*MM»#«*tto1MBte 
o^T!tt^-r50T-fe5o 
40 [0 6] u^*Mft««(D*>fXS:^9-Yr^h*^ h*> 
fell**- 3 Ra>*a:7 r >< ^-^o*aa»f^©«SrR 
mir*>7u-fr— h-ChZo 

[0 7] 7r>f/^-^««7 l --^©fl|j*SrlftWi-5 

45 [0 8] 7 7^ /Wf ± 5 f S7 7 >f /Wt^^^g 
Ml/7x>f;^w^ll^^t57P-ft 

100 J* h l/-/y^7^ 
50 110, 120, 1 30 77^^>f ^^7x- 
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K 

111 fs (7 7 >f^TA) *a*««»#a 

112 a ^«M««*a¥JR 

113, 123, 132 7 

122 bmpbmb 

14 0 i sc s I ^ >#y*L— K 

15 0 FC/SCS I -O^^;*— K 

16 0, 170 x^*:? 
1 7 2 7r^/^fA 

[01] 



180 

i 8 i aft*- '<*£#a 

18 2 ^ r >r ^<«««»¥ia: 

1 8 3 77^^t-^»)tf-^ 
05 1 8 6 p ^ftj^^S^ 

19 0 rtfB^y b!7 — ^ 

2 0 0, 3 0 0, 4 0 0, 5 0 0 ^^^T^h^^h 
600 SAN 

700 LAN 

[07] 




182 



6000 



5001 



5002 



5003 



5101 



5100 

5102 51 03 



61 04 
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[H2] 



NO 



2012 



201 3 



2001 



es^T-oi,-*— ^ic^t-oltsI 2002 




2003 




20O4 



2005 



2014 



n^«WrKUA-mttfz»-5^7| 2006 

2L 
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2015 



2oo8 Eik»si £09-rr> hH5 a 



T 



asm© 

Ej — — 

I 1 



2010 



201 1 
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[03] 
H3 



3P01 




3010 



301 1 




3O05 



3006 



3O07 



3013 



?r -r ;pt * * * 15 t ^ m r 



3O08 



87 
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[14] 
|§J4. 



YES 



YES 



| TrT^^Zg IB fit g 



T 





4010 












fl77-T;Hf-/^^ffll^D^W« 4Q03 

E 



4004 




4007 



4009 
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IE 6 1 

me 



NO 



NO 



KSSft. 



6Q01 




6004 



7r-r;u*>*-T Atfa^swicjjix-f^^* eoos 



6006 



6O07 



6008 



»7 
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[ID 8 1 

H)8 



yes 



8QCM 



"no" 



a Ufcx-f X £ A Jl, v *-r A (Ti « IB ffi 



8005 



^^•?«S-r— 7;K7)*U^h77-1'^-9— / ^ 8O06 



NO 




8007 



8008 



Kg"7x-f/^-/<-|C«JE 



I 



8010 
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(51) Int. CI. 7 

G 0 6 F 3/06 



KMC* 
5 4 0 



F I 

G 0 6 F 3/06 



5 4 0 



(72) #W* ft» * 

#*;i|»JH«Tti«feKX*#1099»« t* 



(72)^^# mm ft 

#^JIim/hffli^m c t , S322#a2-^ i*5£ 

*tt04«ff3rR A I DS/^f 

F* — 5B065 BA01 CA18 ZA01 ZA15 ZA17 
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